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-te^: [ i ] 
[ft l ] 




Cl] 



oTtK^> ^oy> ( ii7y;H, fl&RTfl' fiir^n + y^iKf-^i, 
ifcfifjfr&T^^u&fc^-fo 1SU Ri , R 2 > &£/R 4 -f- HR 3 SO* 

4 l ) WAlt&®. [2] tifcjftsr^yx^lij:, R^-iRS [3] T'* 

Kb 2] 




[ 2 ] 
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[ft 3] 




M + 



[ 3 ] 



[it 4} 




[1] 



i7t(±fg:MT^+;w^^^-r o f tzMl±T)Vii M £^-f 0 IL, Ri , R 2 > RWR 
[ft 5] 




[1] 



KtRi lillT/^iH^L, R 2 , R 3 , R 4 . S^'Rs (±, |B]-i£(iffi^& 
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#il 2 0 0 4 - 0 1 4 4 5 4 ^- v : 3/E 



R s 7^7kf!?<7>J§£-£l&< o ] 
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[&w<7>%m mm.* wiMt&m. %<r>m&-ftm. Rvmogi&jjm 

[0 0 0 1 ] 

[ffM] 
[0 0 0 2] 

5 , *S v»J±B S T ( (B a , Sr) TiOs) ^ ? f£M-£ ftTio •) , :il^>fH 

T(±, V 1k¥^ffiMm& (CVDft) * f li»ibfttv>S 0 JjftC, CVD 

j§ 7n ft £ ^^t^x-fbtL-So 

[0 0 0 3] 

»^75 j e<JRO®v^^^^**^«|^JS<b^75 ? aLrv^ t#£«b*i-5o fife*, 
v^n^>^vi^;i/ (l, 5-t^yx>) >f y v «y A ft £*7& ? ^ffr£ tit V>& 0 ZtL 

h<nj y 5>?Mb'&Wii**l , f»*>ge5£te3& , #S< > «1£fcisv>c trt><b C v DRftt lto 

[0 0 0 4 ] 

y v ^ A^*«^jRib^oi5:ia^bo#st lt{±, -> 9 v<> * zsx.>%t<r)& 

ft < t t-oWTKtlT^^f ;H> ^ + )\s^m<r>T )V * )V&-zW.®:Ltzit'k'V>} tlr Z> t> 
c^^Jl'fb^ti^ia-e^^T**) , •E-Olt,irtv'^o^>^yxx;i/ (1, 

ZMm-t&iiVy-e&z t^m, L3*»L^o-fb-&»tt^cJStt7&*** , r*v»c. tfrhm 

mtmrf*kf& LC < v *k v ^ £ v > •? jS * x. T tz 0 
[0 0 0 5] 

fbisJ:0 f **^o||^^>WUH.ft3&*** (tt xtf 1 #«0 o ^tiitClM 

[0 0 0 6] 

[#^m 1 ] 1 1 - 2 9 2 8 8 8 

[0 0 0 7] 

[^frlfcift 1] L. A. 0R0, Innorg. Chem. Acta, 2 1, L6 
( 1 9 7 7 ) 

[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

i-^^*>*#|H^{i, -ftsS [l] 



K4"Ri {ifg;^T;k^;u^^^L, R 2 > Rs , R4 , S^Rs i±* |h]— itzliffim* 



[0011] 

Ifbi 1 




[0 0 12] 



[0 0 13] 
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zbiz^mnn. [i] x^zn&mmj v Ait&mzmnt-tzzt*!® 

[0 0 15] 

m&\mx±.&m\>xr<om.$k®L. ^mr^ ttzim&n>kit7k.m&z^m-t2>i><n-x:$>2> 

Z. t ^r/Fi"o 
[0 0 161 

ioTRi, R 2 > Rs , R< , ttzltRs lZte\,*xm^bti2>&®.T )V* )V£t LT 
(i, fflJxJf, n-^ntf;H, ^v^n^H, n-^^;u^, 4 

v/f s e c-7*-f-;i^> t e r t -T^rt^ s<y + )V (T5;u) -fy^> 

^fO^^g. t e r t-^J'f^i, 1 f 2 - ^ 

1, ;i/-/nt:;i/i, ^+y;i/i, ^va*^^ 1-^-^;u^>^;u 

2 -> + 3-^^■-'^^>^;^^^ l, 1 - *J * 2, 2 

-S^-f-A'T'-f-fl'*, 1, 3 - *Jjt*n>7-f-fr& 2, 3 - v^-^^r^-^^, 3, 3- 
y^f^yfiH, l -i-f-n/^-f-^afe, 2 1, 1, 2-h'J^^^ 

/ntf^I, l, 2, 2 - h >; ^ f^yn fc?;i/g % i -xf ji, - i - >f ^^nii^S, 
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[0 0 17] 

ifz, R 2 , Rsx R4 > itzltR 5 ^&^*xm^*hiXZ>qk%kT )Vzi * v^fc LTli, 

, -fV/F + yS, sec-7F*y|, tert-7h + ->£, ^>f^*tyg, 1 
->fJl/7f;^ + vi, 2->f^7f;^^vi, 3 -f-^-/^-^** vg, 1, 
2-y>f^yDif;i/*^yi, A^y^t^vl, 1 -T-frso + jvir* ->^ x 1- 
xf*yni;^* + y3l, 2 - *+)\"<>^-)Vjr*c vg, 3 - ^ -f- > f- ;u * * ~>^> 
4 ->'f-^^>-f-;u* + ->^, 1, 2 - f i^^fyi, 1, S-y^fii'T'f 

2, 3 - v>'^ ^ 7^ ;U 1, l-y^fil/yf^t + yl, 2, 

2 3, 3 -i? **)\szr+)u**i/m*$tfmfhtiZo 1 

[0 0 18] 

R2 , Rs , R 4 , i^rfiR 5 UjoV^Tfflv^n^f^TJUrr^v^^^-- ;w^<|: LT 
(±, #!l;ifi:;< h * -> # x^y*j^*;*i, yntf^v/tf;!/*-^;^ 

V7°n*>y*)^-ji,i, -> ^ o ^n.-K+v^ rh + y*^*-^!, 

V r h*'sJ] ;w*'x s e c-^h^y* tert-^Ky* — 

)im^tfmfhti2> 0 £<0ft£ L<{±, ^ h+y*^**x;H, x y^jkfxjH, 
7° n *° * -> # ;i/ sK— 4 V 7 n *° * -> * ;u xx £ ti v ? n 7 n * -> * ;u tfxx 

[0 0 19] 

R 2 , R 3 , R 4 > i/:liR 5 Ci^tfflv^ti^fiiTy t Ltli, $lxfi\ * 
[0 0 2 0] 

4fc, R2 , R 3 > R 4 , tfzltRs Ki$^xi l *±.%ZLti\&m.T ft^7;^ 

•y#^ mm. ^mttzitB^m^mfhfi, ±*)ift*L<\±7 z> 0 
[002 1 ] 

*fJL^. — ^r, R2 ~R 5 ti**XtiftiRT;w*)ua6#fflFS L< , «MC>fc*Xli£t3R 
ftl -3©7;^WH:5fJ Lv> 0 [l] T^fcSft&JM^fiMt^i: LT ( 

i^;i/v^n^?>^>jc^;u) (2, 3-v^^-^-l, 3-/?yx>) >f g->* 

[0022] 

[2] t'IIJ$tl^7 J ^ VJl^ffigfl^ [3] fifcJWy^D^y^yX 

> if if #: <r Rj£ $ £ d t ic «t *) mm-t £ Z. t WC # £ „ 
[0 0 2 3] 

m^btiz J g Ait&mt lt(±, wx.urfc$«H g -Mfc/fr»s fctt^rsK g v 

tf-Mfc^^aMf <b*U fC^jy^A^Noyyitft^t'^t^^H^^o * 
fttoUfi, ia<b-f (III) tKW, ^t?nn^'jy-)A (IV) ^tRW 

, A+t?nn>fiJy-)A (III) ^TkfDtK A^t^nn^'jy^ (III) 
h U •> AtK*D!Kk A^t?Dn^jy-)A (iv) B*"*- h U AjMo& % ^*-9-*nn>f 
>; A (IV) 'J ■> ATKfP^, ah^dd^ 'Jy-)i (III) ^77 'J ->A7KfP 

^> %Vt4 'jy^ (i i 1 ) tk#d%, h g (t*tn) 4 g ->'*a ( i i i ) 

g^ATK^D^^ AJft^on^Jy^A (IV) ^T>^ExiH7 AtK^D^> ^no^o^r 

fiJiE# 2004-3029029 



#M 2 0 0 4 - 0 1 4 4 5 4 ^- V \ 5/ 

5 y 4 »; W A (I I I ) tfi-ft^TlcfD^, i/^onf h?*^ (->^n^-^-r>) »J 
v*A, y?DDt^ (l, 5 - v ? * ? ">*Ji>) I-f'Jy^A, y'7'ntf 

[0 0 2 4 ] 

-€-<7>if T-tfiF * L < its iaft'f 'J v>7 A (III) 7fcfO%J „ AJft^nn'f 'jy>)i, ( 
IV) $E7KW> AH^nn^Jy^A (IV) gfc-f- h ') * AtJoTO, aH^du^ 
'Jy'W (IV) 1^7 A^n^ y?nDf F7t^ ( v ? n * ? -r >) ~>f »J 

Jnn^Jy'n (IV) K^" h 'J •> AtMD&, y^nnf h?^ (-> *-n:fr * -r >) 
Zl -f 'J v •> A , y^nnf^n r>f 'J v AT*i^ a 

[0 0 2 5] 

ifc— ft* [3] t-i3V>TM{±T;i/77 'J ^J1^7p-t^\ T)Vii V&mt LTt±U f-tf A 

-ft* [2] T'^^^tL^r^ v-i-^if^&tK— ft* [3] -emt>2tiZi/9 v<y 9 

i Lv> 0 

[0 0 2 6] 

RJS«5Jli*U»i*ftc|»5gJ±*<, «^RJC$*T<», itz USUKlES^Tt iv»^, 
«FSL<»i, ii*-f 'J v^Aft^fc-HlS:* [2] •CSi?$ft4r?yx^||!|fl:i:SrK 
&v»T--€-<7>£j£!&K**L— fts£ [3] T-^frSfia v*n >?jl 

sat, ^Tiwi^jt^iiL, nbtizu&vofrbso? >s ^**r>s 

tLt*7A^D7hy'77^-^ffKit:J:t), i fit) 1" 4 O 4 'J V^Aft^ 

[0 0 2 7 ] 

-ft* [i] T^Sft*fl:£i&*fljv»rt:-r >j ^->A^*mwJHjt^ifeii*fuiRjeLftv» 

^\ ^iJilfCVDS^ffiv^^K, IgTilf'S (Atomic Layer Dep 
o s i t i o ng : ALDft) Zffl^*Xi>&< , itxt'yn- hfti^jflv>T4Av> 
o [1] ■C^SftS'f 'J y^^|^fv>tIffM^t«^ £ 

•y K-f >S$:fflv^^^ S£K:2|c!&Wtwj3V*TC VD&ifc(±ALD& 

KJ: JBUR-fc ££«H 'J v * U\^^\t^(D Z tm v>T *> Jk < , i 

[0 0 2 8] 

;:tfflv^n^tiiltltl±, fctxJf, yt?y-;K l-^nA 

jc — -f n-^i-x^li, yxf^x-f)K ^*7-fA, yy'7^A, h y 

7U> ?-yt'J-7'f;Mfil'X-TJK f F7tKD77>^x-fil, T-fe 

^Vy. yWV7*fi^hy, ^f^75;i"7-h/ > v ? n^#-9-y yf^y h >?H % ^ 
^**fy, •> ? u^s^-^-y, j-^-)V y 9 a^^r^j-y, * 9 9 y s ^<y 

^ x tf c n <b c, m it f ti h —u t tz it - nvx±.(o i> <d am^ bti& 0 

[0 0 2 9] 
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^oiic^o-f ';y->Aft^t,iitt»:ffft^cvDft-ei rli*Mt* 

[0 0 3 0] 
[0 0 3 1 ] 

^dd^ (2, 3-v^^;U-l, 3-y5">'^>) -T G. Winkh 

aus and H. Singer, Chem. Ber. 99, 3610 (1966) £ 
##lw^§r^fo^ 0 BP"^ x^-*2'0m 1 , 1 0 m 1 CA^f^nn-f 'J v ; -7 A 
( I V) mi- h l ) * A^yjcfnt; 1 . 7gi3J:O f 2, 3-v^^^-l, 3-7?yx>2 
. 7ml^Dix., 4 0tMT2 3 ISHEJE&S-e-fco %>W&. Wffi&fc 16* U * 
nntr^ (2, 3-v^-f-;u-l, 3-7"?v^>) -f U y | )A 2 8 3mg^||/; 0 
[0 0 3 2 J 

THF7ra 1 ^t 1 , ^nntfx (2, 3-v^^^-l, 3 - 7 ? v .x. > ) ^Jy-)A 
0. 2 8 g£#D;i, EJ£>7^x?£- 7 sr^iPU 'Jf >)Axf ^j/?D/<^^i;x 
- K 0 . 1 7 g <5D T H F jgjft 1 5 m 1 Ltz 0 - 7 8 °CT- 5 55-*#f£, Kgfii 

Srffv*, gfi^-C&& (if- /I/ -> * ^ >?x-^;i/) (2, 3 - v -f- 

;l/-l, 3-7^yx>) 'J -y-7A$r 1 5 9mgf#/: 0 
[0 0 3 3 ] 
[ft 4] 




1 H-NMR (500MHz, CDC1 3 , oppm) 
5. 01 (t, J=2. 0Hz, 2H), 4. 97 (t, J=2. 0Hz, 2H), 2. 
43 (d, J = 1 . 5Hz, 2H), 2. 36 (q, J=7. 5Hz, 2H), 3. 16 
(s, 6H), 1. 11 (t, J = 7. 5Hz, 3H), -0. 05 (d, J = 1 . 5H 
z , 2 H) o 

IR (neat, cm -1 ) 

810, 1035, 1375, 1450, 2970 
MS (GC/MS, E I ) 

193 i r -e<7>(2, Z— s J*+fr-l, 3-7?vx>) (j:^;u-> ^ n^<> ? v'j.- 
^) ^Jy^W^vt'-^m/z 365 

[0 0 3 4 ] 
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(5NIM*tt) 

f#<bti£ (i-f-ZU v * 9 i? (2, 3-7^->'x» 

ffllJ^J* I X*»«*^3fe3SEJ»*«(3£ (DSC) 
SADISM*: #bs 7JKt 

mm 50ml/mi n 
#S 1 0 r/m i n 

mtitrntx, ftffiumvx *)^&m^->7 v u^*; fc**t>^* 0 #^«-»ra*&as 

[0 0 3 5] 

JttfctfS 1< (Xf ^y^D^^^yX"^) (i, 5 - -> y" D 9 9 >M. > ) ^'Jy^ 

(xf^y * * y'xxi) (i, 5-y?otny'x» ^Jy-) 

ai^wt, frm&&.&MMmi tmmzm^tzo ^i^i2i:^t 0 H*»e>tiB?>*»* 

[0 0 3 6] 

[la i ] ly&fld i -e&htitzDS c ffl^^^-ria-c-^^o 
[12] Jtt^y i "c»<b*LfcD s cffln^^-rni-e^^o 
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o 

CO 
Q 



4.000 



3.500 • 



3.000 



2.500 



2.000 



1.500 




100.0 



200.0 300.0 
Temp °C 



400.0 




1.000 



100.0 



200.0 



300.0 

LS °c 



400.0 
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mm 

ia« ® v it &® * ti « -r s o 

* -J is'OAit^Vd. [2] -C^5b$*L*'7* v^>Stig#:, S^'-fe^ [3] T*^ 

Hbi] 



R 2 



[ 2 ] 



R 5 



[ft 2] 




C 3 ] 



lit 3] 




R 5 



[5fc*Ri (ifii7;^^i^/TL, R 2 , R 3 > R 4 ; RVRs fi, H — 
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mm 

ti^t mxmm±ffi 0095 

f« B 16^ 1 2 7 B 



[tttUH] ¥1^16^ 1^220 
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